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Open surgeryInsertion of a hemodialysis catheter into the internal jugular vein is a commonly performed procedure for
intermittent hemodialysis. However, arterial misplacement of the hemodialysis catheter can occur and lead to
serious complications, such as major stroke due to intra-arterial thrombus. Here, we report a case in which
open surgery was performed to avoid major stroke following the accidental insertion of a hemodialysis
catheter into the common carotid artery. We suggest that early open surgery should be performed as soon as
possible if the accidental insertion of a hemodialysis catheter into the carotid artery is recognized.
© 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/3.0/).Introduction
Percutaneous catheterization is frequently performed for accessing
central venous circulation,with the internal jugular, subclavian, and femoral
veins representing the most common insertion sites. In hemodialysis, the
internal jugular vein is one of the desirable insertion sites because the
hemodialysis catheter requires a straight route. However, despite the
frequent insertion of central venous catheters into the internal jugular vein,
theprocedure is often associatedwith complications,with arterial puncture
occurring most commonly. The arterial mispuncture with a large caliber
cannula can lead to airway obstruction with hematoma formation,
hemothorax, pseudoaneurysm, arteriovenous ﬁstula, and stroke [1,2].
Here,we report a case inwhichanopensurgerywasperformed toavoid
an embolic stroke due to intra-arterial thrombus formation following the
accidental insertion of a hemodialysis catheter into the carotid artery.
Case report
A 61-year-old woman with chronic renal failure had required regular
hemodialysis for 20 years. She had an internal shunt in her left forearm, but
it had occluded in September 2012. For reconstruction of the internal shunt,
shewas admitted to the Department of Renal Surgery of our hospital. Until
the internal shunt was constructed, intermittent access was needed for
performinghemodialysis. Thehemodialysis catheterwas tobe inserted into
the right internal jugular vein by a renal surgeon. The procedure was
difﬁcult because she had moderate tortuosity in the internal jugular vein
and several attempts were needed. After the catheter was inserted,ery, Tokyo Women’s Medical
66, Japan. Tel.: +81 3 3353
.
B.V. This is an open access article umisplacement into the right common carotid arterywas suspected because
of arterial pulsation. Sinceneurosurgeonsusually performcarotid surgery in
our hospital, she was subsequently referred to the Department of
Neurosurgery and the incorrect insertion of the catheter was conﬁrmed
with computed tomography (Fig. 1). Because of the large caliber, the direct
removal of the catheterwas considered toodangerous and thedecisionwas
made to remove it with open surgery the next day. For prevention of
intraoperative hemorrhage, any anticoagulation or antiplatelet therapies
were not performed.
Based on the intraoperative ﬁndings, the catheter had passed through
the right internal jugular vein and was inserted into the right common
carotid artery (Fig. 2A). Intraoperative echography failed to detect any
arterial bloodﬂow, and the pore of the internal jugular veinwas large and
needed reconstructionwith a few interrupted sutures.When the internal
carotid artery was opened, we observed that a massive thrombus had
formed around the catheter and had occluded the artery. After the
thrombus was removed, the back ﬂow from the internal carotid artery
was conﬁrmed and the carotid artery was reconstructed (Fig. 2B, C).
After surgery, the patient had no remarkable neurological deﬁcits,
althoughmagnetic resonance imaging showedmultiple small infarctions in
the right cerebralhemisphere(Fig. 3). The internal shuntwas reconstructed,
and the patient was followed up in the outpatient department.Discussion
Incorrect insertion of a hemodialysis catheter into the carotid
artery represents a serious situation. Based on the intraoperative
ﬁndings of the present case, we suggest that the following two
principles are illustrated with respect to this complication.
First, the direct removal of the catheter must not be performed.
Guilbert et al. reported that the rate of the serious complications following
the direct removal and consequent compression of the large calibernder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
Fig. 1. Computed tomography images of the neck demonstrate a hemodialysis catheter in the carotid artery (arrows) (A: axial section, B: coronal section, C: sagittal section).
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incidence, we considered the direct removal of the catheter to be too
dangerous. The diameter ranges of the common carotid and internal
carotid arteries are approximately 6.1–7.9 mm and 4.4–6.4 mm, respec-
tively. Because the hemodialysis catheter diameter is 10 or 12 Fr (3.3 to
4.0 mm), the carotid artery can be occluded by the catheter alone and the
thrombus formedaround the catheter as our case. Thus, if the catheterhad
been removed directly, the thrombus could have entered the intracranial
main trunks and resulted in a major stroke.
Second, the surgical procedure should be performed as soon as possible.
In our case, theopen surgerywasperformed thenextday after the incorrect
insertion without preoperative anticoagulation therapy, and massiveFig. 2. Intraoperative microscopical ﬁndings. The catheter (arrow) passes through the right in
carotid artery is occluded with a large thrombus (arrow head) (B, C).thrombus around the catheter had occluded the carotid artery. Because
thrombus formation is likely to be related to the elapsed time since the
insertion, a slightlydelayedsurgicalprocedure(e.g., thenextday)could lead
to multiple infarctions, as shown by the multiple small infarctions in the
present case. Indeed,previous studyhas reported thatadelayeddiagnosisof
arterialmisplacement increases the riskof seriouscomplications [4,5].Other
techniques for the treatment of arterial misplacement, such as stent-graft
placement and use of a percutaneous suture device [5–8], have been
reported previously. Although these techniques are less invasive compared
to open surgery, they cannot remove a large thrombus.
Hence, if the suspicion of thrombus formation is present, early open
surgery should be considered. And if for some reason open surgery couldternal jugular vein and is inserted into the right common carotid artery (A). The internal
Fig. 3. Postoperative diffusion-weighted magnetic resonance imaging demonstrates multiple small infarctions (arrows).
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performed for prevention of thrombus formation until operation.Conclusion
Wereport a case inwhichopen surgerywas performed to avoidmajor
stroke following the accidental insertion of a hemodialysis catheter into
the common carotid artery.We suggest that early open surgery should be
performed as soon as possible if the accidental insertion of a hemodialysis
catheter into the carotid artery is recognized.Acknowledgments
We thank Dr. Katsuyuki Miki for support in the aspect of renal
surgery, Prof. Takakazu Kawamata for proof reading and Dr. Daiki
Ottomo for support in patient care.References
[1] Golden LR. Incidence and management of large-bore introducer sheath puncture of
the carotid artery. J Cardiothorac Vasc Anesth 1995;9:425–8.
[2] Reuber M, Dunkley LA, Turton EP, Bell MD, Bamford JM. Stroke after internal jugular
venous cannulation. Acta Neurol Scand 2002;105:235–9.
[3] Guilbert MC, Elkouri S, Bracco D, Corriveau MM, Beaudoin N, Dubois MJ, et al.
Arterial trauma during central venous catheter insertion: case series, review and
proposed algorithm. J Vasc Surg 2008;48:918–25 [discussion 925].
[4] Hoffmann K, Schott U, Erb M, Albes J, Claussen CD, Duda SH. Remote suturing for
percutaneous closure of popliteal artery access. Cathet Cardiovasc Diagn 1998;43:
477–82.
[5] Pikwer A, Acosta S, Kolbel T, Malina M, Sonesson B, Akeson J. Management of
inadvertent arterial catheterisation associated with central venous access proce-
dures. Eur J Vasc Endovasc Surg 2009;38:707–14.
[6] Becker GJ, Benenati JF, Zemel G, Sallee DS, Suarez CA, Roeren TK, et al. Percutaneous
placement of a balloon-expandable intraluminal graft for life-threatening subcla-
vian arterial hemorrhage. J Vasc Interv Radiol 1991;2:225–9.
[7] Droll KP, Lossing AG. Carotid–jugular arteriovenous ﬁstula: case report of an
iatrogenic complication following internal jugular vein catheterization. J Clin
Anesth 2004;16:127–9.
[8] Wallace MJ, Ahrar K. Percutaneous closure of a subclavian artery injury after
inadvertent catheterization. J Vasc Interv Radiol 2001;12:1227–30.
